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^yb4 9, 5 OraDf^ttfeo ^bTs ^;i/4 2^HJte^^dSf, s 

fvh4 9, 5 0(3-2 0 0 3 0 0V, 8 0 ~ 1 5 0 AGVW TX&BP 

25 SObfeo 

fifes ^<b^©ffi»JW6*»^5»&H:7 , D-fe^^i:bTM3R^> ^b 

m^<nmwms&mvr&^\±zru*^is*t\sX*#>i37> (ch 4 ) * x m 

9, 5 0 fcHfllODC/W^ftBiiipUfco 
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v5 5 tm±fcu *<D±miz.m9im6*Bj&\stco 

JiI3fc|BMi©^l3j;oT^?tbfeX^^ hSttS : 5 1 3 0 5) 

EI15ic^1-J:at s h#^ISm«©ia^$ft5 It, £M#1, p«g«&2, 

<!£»rt*3, fia*»4m5^7^ h5^5 2*$g3»U ^^>^5 3^: 
15 Ufc«ffiT?lHl<EKII&6««fS : 9 8 0 ON, HJte^JS : 1 0 0 0 

(68cSt/40°C) CD^T-frofeo 
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^9 





No. 


a>«£i> 


m 4-4- rrr? 


III 


mm 
tb 




i 


A 


450 


TiN 


33 




2 


A 


500 


TiN 


52 




3 


A 


500 


TiAIN 


78 




4 


A 


500 


SiC+DLC 


45 




5 


B 


603 


TiN 


85 




6 


B 


889 


TiN 


83 




7 


B 


889 


TiAIN 


132 




8 


B 


889 


SiC+DLC 


111 




9 


A 


376 


TiN 


10.5 




10 


A 


376 


TiAIN 


13.2 




11 


A 


350 


TiN 


8.5 




12 


A 


350 


TiAIN 


10. 1 


ttmm 


3* 




290 


TiN 


1 


4' 


A 


290 


TiAIN 


1.8 



i ) a .mmtmm+mttomitmm b : xxmitmm 
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m9(D^miRm^2cDmm^ /?if^>^Ti-l 5Mo-5Zr- 
£J(SbT^&Vva**) CTiN^f.4SiII^HSbfc'&© (i9fflNo. 

§ ct a Mv3 5o § t N mmmmmmifctp 

|p]_hU Hv4 5 0W±T"$>^^ J:D^;^<fPj±bfeo 
St9£<fcrjqi|l 6 ^HS©^»Ji3^^-r^No.l - 1 

10 2 ttmMT*& SNo.3 -;&tW o . 4 Jt«£ bT^KM©lUfS#^it>b^Wit 

0ilKtfHv2 9 0J^T-e^?>©^^U No. 1 — 1 2 (Dto&teMMmifi 

a9tc*vrNo.l~4fcNo.9~l 2£%ktmT&£., No.l~4©!U» 
15 #J:tiiNo.9~l 2©iiJH^l:bJ;!3-feHV>^ii^^bT^§^i:d s t)^?>o 
Ctl&s No.9-1 2CD|tflSttWL31@©^®i5S^^Hv 3 7 6WTT^SCD^ 
*TU No. l~40||l|S{ifl7l®©S®5S$^Hv4 5 0^±^^oT^5fe 

bfe^oT. ^KM^^n^mat®©a®^^Hv3 5 0J^±, $?£b 

20 <iiHv4 5ow±tt§3htaoTs raicw^tt^'S^ t^t^ 
K^#lam^cDte^D$fig©w^t4^fl I ffibfe^^3ov^TB5iBM1-?» 0 

Mbfe$ftg^ ±IBi:l5Ht©^^J:oTM3tbfe^S$ftg (fftgM# : 6 
0 8s rtg8mmx^g2 2mmx||7mm) t?$>3o 
25 ^©^IS^g©*^^^/^ 1P«3©$|!I^N'>^>^6 2i3, *M*1, f*J 
«t2, fe»#:3*liita«*3BWl51 0*SE*bT (HI 7#^) s *£3giftT 
t:43ttSi&^Kife&ffofeo &3b\ : E— * 6 3 <D®mt, ^>-;^-yh6 
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E^Ui^M/>f >y-^Sft5 0 ft 6 6 fc <fc D $J^2n£ <fc o 

> r-w * y at > r^stz .j; d ff ton £ o 

5 T^^TVl/ffia : 4 9 N 

UMBSift : lOOOrpm 

M^m. : 1 0- 6 P a &TF 

?hv, Brat 6 oast mmmi<o9m, *ssw*3©*m> m^mx 
io umcD&m & N ^en^en^i oti^-To fa^ii®asi®w^^&^ 
r D f o j tit, z&%imm&i*&mm?-Zo sfes m 

G^M3&«&bTl^J&:v>©**) t T i N ^ S bfe % © 1 
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10 





No. 


m 44 >tn 4-4. fig- 


Wit 

MI 1 ' 








t~** ^VJ I T 






13 


Ti-6AI-4V 


B 


554 


TiN 


DFO 


mitmm 


42 




14 


Ti-15Mo-5Zr-3AI 


A 


450 


TiN 


DFO 


mitmm 


48 




15 


Ti-15Mo-5Zr-3AI 


B 


603 


CrN 


DFO 


mitmm 


^100 




16 


Ti-15Mo-5Zr-3AI 


B 


603 


TiAIN 


DFO 




^100 




17 


Ti-15Mo-5Zr-3AI 


B 


603 


DLC 


DFO 


mitmm 


^100 


18 


Ti-15Mo-5Zr-3AI 


B 


603 


TiN 


DFO 




^100 




19 


Ti-15Mo-5Zr-3AI 


B 


603 


TiN 


DFO 


mitmm 


^100 




20 


Ti-15Mo-5Zr-3AI 


B 


603 


TiN 


DFO 




>100 




21 


Ti-15Mo-5Zr-3AI 


B 


603 


TiN 


DFO 


2) 


^100 




22 


Ti-15Mo-5Zr-3AI 


B 


603 


DLC 


M0S2 


mitmm 


35 




23 


Ti-15Mo-5Zr-3AI 


B 


603 


DLC 


WS2 


mitmm 


41 




24 


Ti-15Mo-5Zr-3AI 


B 


603 


DLC 




mitmm 


22 




25 


Ti-15Mo-5Zr 


B 


667 


TiN 


DFO 


mitmm 


^100 




26 


Ti-15Mo-5Zr 


A 


552 


TiN 


DFO 


mitmm 


^100 




27 


Ti-15Mo-5Zr-3AI 


A 


376 


TiN 


DFO 


mitmm 


33 




28 


Ti-15Mo-5Zr-3AI 


A 


376 


TiN 


M0S2 


mitmm 


18 




29 


Ti-15Mo-5Zr-3AI 


A 


376 


TiN 


WS2 


mitmm 


19 




3' 


Ti-15Mo-5Zr-3AI 




290 


TiN 


DFO 


mitmm 


1 


4' 


Ti-15Mo-5Zr-3AI 


B 


603 




DFO 


mitmm 


7.6 



1 ) a : mmtmm+mjjmtmm b : axmitmm 

2) mitmm+imn 
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mi 0fr*>t>frZ£5lZs *IBiO^K:ffiit S N o . 1 3 - 2 9 ^ it 

No.3'm&&iz^MmcDm'mm$i?ftv 2 9 okt^$)2.©(^u no.i 3 

~2 QCDlfigfiflTlS^^MSl^/^Hv 3 5 0W±tftoT^§feS)T^§o i; 
5 fe. fcffl lt§No.l3~29ll tmm~C* & & N o . 4 'fcfcbi^ 

>^T#MfL^i«©fLm®±{3ilSffM^tiTVA5©t3MU N o. 1 3 ~ 

eMhbTi^ a + /?Sf^>^tfe§Ti-6Al-4Vi:s 
^-e^^T i-15Mo-5 Z r-3 Al&tFT i-15Mo-5 Zrh%m 
15 ^TV^ft^ MM<D^MWi£ §Hv3 5 0J2JLt N $f^b<ttHv4 5 OtUHdT 
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11 



S3 E3 




r6- fti l. Jui *=e ^ rr 


on JVi Ofii *3L Jf. 1+ 


A 


Ti-15Mo-5Zr-3AI 


730~850°Cx1Hr 


450°C x 20Hr 


B 


T 


800~850°Cx1Hr 


450°C x 20Hr 
475°Cx10Hr 


c 


Ti-15Mo-5Zr 


730~850°Cx2Hr 


400°C x 90Hr 


D 


T 


730~850°Cx2Hr 


450°Cx20Hr 


E 


Ti-15V-3Cr-3Sn-3AI 


730~850°Cx3Hr 


450°C x 20Hr 


F 


Ti — 22V— 4AI 


730~850°Cx4Hr 


450°C x 20Hr 


G 


Ti-6AI-4V 


900°Cx1Hr 


540°Cx10Hr 
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^Tt«Miiig*fftRu #Mii$fig^^bTm^T^©®«^ism^^To fee 
5 n, mmrnm •. 1 0 0 0 r P m N : &Hs»©^-cfTV^ 1 x 1 o'euei. 
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12 





No. 






\fl/ 111 l\/ 






1 


B 


WC-6%Co 


62 


0. 42 




2 


B j 


WC - 6%T i C - 1 3%TaC - 6%Co 


50 


0. 45 




3 


B 


T i C-20%T i N-1 5%WC- 1 0%Mo 2 C-5%N i 


35 


0. 52 




4 


B 


T iC— 25%T i N — 1 5%WC- 5%Mo 2 C- 1 5%N i 


51 


0. 42 




5 


B 


WC - 6%T i C - 1 3%TaC - 6%Co 


43. 


0. 48 




6 


A 


WC— 6%TiC— 1 3%TaC - 6%Co 


50 


0. 47 




7 


C 


WC - 6%T i C - 1 3%TaC - 6%Co 


50 


0. 44 




8 


D 


TiC-20%TiN-15%WC-10%Mo 2 C-5%Ni 


35 


0. 62 




9 


E 


T i C-20%T i N- 1 5%WC- 1 0%Mo 2 C-5%N i 


35 


0. 63 




10 


F 


WC - 6%T i C - 1 3%TaC - 6%Co 


43 


0. 54 




11 


G 


WC - 6%T i C - 1 3%TaC - 6%Co 


43 


0. 51 




1' 


C 


Si 3 N 4 


31 


1.00 




2' 


C 


WC-2%TaC-15%Co 


32 


0.91 




3' 


C 


T i C- 20%T i N- 1 5%WC- 1 2%Mo 2 C- 1 5%N i 


29 


0. 82 
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ill 2 ©|«^Jilfr 3 fc s ^0J©^»J^^@^-r?>No.l~l 

i:b^J"e$)?.No.l , (3J:bi^bT#^j:b^V^f6§^bT^^?»o dfrlfciu 
5 No.l'©^Dig{iWoWSiN 4 ^§©t^U No. 1-1 2 

g;fc s No.l~l 2©||gil &Xm-e& 5No. 2 'TON o. 3 'fcittfcbT 
!WfrIfcOT5lHB4^ bT 3 o N o . 2 'TON o . 3 '©«iSt±j@®^* 

10 fcti-y— ^ y h<DMtemm&3 1W/ (m • K) WTtfeSOCMU No.l 
-12 D «|gi±i8®^&£ fctttf— * v Y (D$fo&m&& 3 5 W/ (m • 

K) eJUtfc^oTt^fcto-C^So 

tz&V-tv YCDtmm&ifiZ 5WX (m- K) &L±tir 2> z. fcfc J: Jl^J? 

^ 1 2 1 is* b fe*»6jt i: jB®^ s (i-y--^ y h (D$mmm t<om{%&mi 

8 (c?st 0 |!5jElfc:^-r<fc-5fc s y F0lil$^5 0W/ 

(m • K) fc^t-^*T-{±^K^^v>i5^^>^^l^l*8?©^tt:*5± 
#-TS^ jeJE^^fctti?— ^ * b©tMK2§W5 0W/ (m ■ K) 

20 tmBmmtm <^t^ >saiwi*io*^Jttt^nia^±#bs:v^o 

a^^fctt-tJ— ^ v h©ifei^3 0~5 0W/ (m - K) ©fgfflftii-f £ 

U13 ^^-T^T^^ffl©^* 5 D tt«*f^H U fEK l/fe«H»«l5K:«' b 
25 T\ ^®<fca^^^D^i:^m^^b^S«^^^tebfeo mi 

R8liWC-Ni«^ NRlll±WC-Ni-CrM^ DUX 
3 0(iT iC-TaN-Ni-Mo^t-^ y h^fe^o 
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13 



















No. 




(W/m-K) 


mmit 


*t\ y» a4— 




12 


A 




75 


0. 38 




/{ft o 




13 


B 


T 


T 


0. 35 








14 


C 


T 


T 


0. 31 








15 


D 


t 


T 


0. 35 


m i 






16 


G 






0. 41 








17 


A 


^M^#NR11 


63 


0. 40 




Mi 




18 


B 






0. 36 




1 


mmm 


19 


C 






0. 31 


to i 






20 


D 






0. 38 




M 1 

nix V-^ 




21 


G 






0. 44 


to 1 


» 1 




22 


A 


^-^7hDUX30 


35 


0. 50 




& 1 




23 


B 






0. 43 




fit I 

/MS W 




24 


C 






0. 49 




to i 

/Itv 




25 


D 






0. 45 


&£ 1 


to I 




26 


G 






0. 61 








4' 


B 


Si 3 N 4 


31 


1.0 
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<D £©$5Sfc^#£WT©iI D S o 
5 ^isTJlffim : 4 9. 2N 
7*rl/T)\sffim : 1 9. 2N 
HHE^gf : lOOOrpm 

iHlg 1 0 ^m^ftltfems ®fefa 13^5 00 r pm©MJg-£Hni££-g\ ^© 

^ ^ — ^ — ^ ©m^^sx-e o . i mT^±tt o fe t> ©saAttft©^*** 

®*«W3iSt§No.l~2 6m 4S*fc«t*JBAtt5|l«ITTf4>N flEnfe 

mm^^y-— * -fe^ ^ ^^^tffi^-rsufigj^ (Hv 9 0 cm_t) 

20 TffcD, B.oS5B!ufet?feSfc«> N $im^#«b<T*K 

25 4ESM**mfc UtifeW3 5W/(m- K) W±©jgSg-££-W-* y h 

»?ifra©^*^^»J-r§cii:d s 'etSo ii^t-^^w 
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t§91i©il, IPt>W, Mo, Cr s Ta, Nb, V, Hf s Zr, TiO 
»^MttU £ft£J^^*&*£Fe, Co. Ni^cDtfe^JI^ffl^T 

5 fcfcT iCN^Nit^bfe^M^o 

m^^s ^t^it?>J:,.WC-Co^ WC-Cr 3 C 2 -CoL 
WC-TaC-Co^ WC-TiC-Co^ WC-NbC-Co^ WC- 
TaC-NbC-Co^ WC-T iC-TaC-NbC-Co^ WC-Ti 
C-TaC-Co^ WC-ZrC-Co^ WC-TiC-Zr C-Co^. 

10 WC-TaC-VC-Co^ WC-Cr 3 C 2 -Co^ WC-TiC-Cr 3 
C 2 -Co^W§o £fcs w^ffi^[p]±^-a-fe*o{-«s WC-Ni^s w 
C-Co-Nils WC-C r 3 C 2 -Mo 2 C-N i^s WC-Ti (C, N) 
-TaC^s WC-Ti (C, N) Cr 3 C 2 -Niim5o 
W C - C o %k<Dft^&}-&$Bj&l±^ W:Co :C=70. 4 1-9 1. 06:3. 

15 0-2 5. 0:4. 59-5. 94tfeSo WC-TaC-NbC-Cof Oft 
mm-&mf&l±, W:Co:Ta:Nb:C=65. 7-86. 3:5. 8 — 25. 
0:1. 4-3. 1:0. 3-1. 5:4. 7-5. 8T&£o WC-Ti C- 
TaC-NbC-Co^®W4Mft W: Co : Ta : Ti : Nb : C = 
65. 0 — 75. 3:6. 0—10. 7:5. 2-7. 2:3. 2 — 11. 0: 

20 1. 6 — 2. 4:6. 2-7. 6 "e&So WC - T a C - C o ^<Di%Wft-teM.$L 
fcfcsW:Co:Ta:C=53. 51 — 90. 30:3. 5-25. 0:0. 3 
0-2 5. 3 3:4. 5 9-5. 9 0^?., WC-TiC-Co«» 
mm±, W:Co:Ti:C=57. 27-78. 86:4. 0-13. 0:3. 
2 0-2 5. 5 9:5. 8 8—1 0. 1 4t$§ 0 WC — TiC— TaC — Co 

25 ^<DiXmmtemm±. W:Co:Ta:Ti:C=47. 38-87. 31:3. 
0- 1 0. 0:0. 9 4-9. 3 8:0. 1 2-2 5. 5 9:5. 9 6—1 0. 
1 5-£&3o 

iJ— *yhfcfc> TiC-Ni^ TiC-Mo-Ni^ TiC-Co^ T 
iC-Mo 2 C-Ni^ T iC-Mo 2 C-ZrC-Ni^s TiC-Mo 2 C 
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-Co^s Mo 2 C-Ni^ Ti (C, N) -Mo 2 C-Ni^ s TiC-T 
iN-Mo 2 C-Ni^ s Ti C — T iN — Mo 2 C-Co| N TiC-TiN 
-Mo 2 C-TaC-Ni^ TiC-TiN -Mo 2 C-WC-TaC-Ni 
TiC-WC-Ni^s Ti (C, N) -WC-Ni^ TiC-Mo^ 
5 Ti (C, N) -Mo^m^o ::t\ Ti (C, N) -Mo 2 C-Ni^ 
Ti (C, N) -WC-Ni^ iS^ttT i (C, N) -Mo^&s TiC-M 
OjC-Ni^ TiC-WC-Ni^, ^liTiC-Mo^^i^ (N 

2 ) tiremsistc'S&.'e&Zo 

-V—*yh<Dtfmmteffijm*is TiC-30%Nis TiC-10%Mo-3 
10 0%Ni. T i C-2 0%Mo-3 0%Ni, TiC— 3 0%Mo — 30%Ni N 
TiC-ll%Mo 2 C-24%Nis TiC-30%Mo 2 C-20%Nis 
T i C- 1 9 %Mo 2 C- 2 4%N i, TiC — 8%Mo 2 C— 1 5 %N i N T 
i (C, N) - 2 5%Mo 2 C- 1 5%N is T i C - 1 4 %T i N- 1 9 %M 
o 2 C-2 4%Nis T i C ov N 0 .3 - 1 1 %Mo 2 C- 2 4%N is TiC 0 ,N 
15 0.3 - 1 9%Mo 2 C-2 4%Nis T i C 07 N 03 — 2 7 %M o 2 C— 2 4 %N is 
TiC-20%Mo-15%Nis TiC-30%Mo-l 5%NiM^o 

«s ftm&tzttj&irz ££s *mw<Dm&*)m&&isM®im£ 

311 4fc^ttSM*4-etSisffl<D^Dtt^ (F«3g : 1 2mms :28m 
ms ipg : 8mms : 4 . 7 6mnis 3E«fe : 8) *fl3RU fl3Kbfc#iSifc«l 
25 gfz^uTs ^©.fca^ii&ffi^ttSCesfcte^O^gCK^ffofeo 
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(i) frlTs a + /3If^>^T*$.STi-6Al-4VlP^ci;?.it}^ 

mfeBmzwmimjLLtzm, 950-100 o°cx imm&n-rzmmmm* 
5 m\ ik&vtzo mz, 4 5 o°ct2 outp^^bfef^ 2oo°cot^^?)* 
-e^p^^^g-ra^^ii^^fofeo mz, ^.^-fcDmmm^^-ot^ ztuz 

(ii) /9S^>^T^§Ti-l 5Mo-5Zr-3Alfr£>&3 

10 ms, MtMoum 8oo~8 5 o o c-e imm&mir&mmh 
mm%n\,\ yk&htzo mz, 4 2 5°c-e 1 7n#F^t#bfc^ £e>£4 7 5°c 
T-7Wiibm 2 0 o o c&Tiz?£&<£^jpmzMWT%m®mm%ft 

(i ) ©«^J;D^»^a^^^bTV>§^W©^^>^^^^D> 
15 ^Hv4 7 5~4 8 0tfe5 f*J$t:fc £ OTir£*#feo 

(iii) Ti-15Mo-5Zrfr5> ^mU^^mzW^M^t^ 8 
0 0-8 5 0°CT- lBtP^^-r^^^bM^TW 7^b^o &J3 S 4 5 0°C 
t2 0«j|lfci, 2 0 0°CWT^>fe§S^r^^gT?)Bt^jM^f o 

20 i3 (i) ®^J;D^M^a^^ifcbT^5^il^©^^>^r^e)^t)> 

i@^Mv5 50-55 o^&zm%fc3o£mm%nfeo 

(iv) ftlT\ SUS 4 4 0 C^^^gt^MWJiXbfeo 

#&#ia^ 1000-1050 °c N mum 6 o °c©mi^«a*i£*to fcgu 1 

5 0-2 0 0°a 2^©^T^^Mb^ffofe 0 tt±tf©ffii»X£ 
25 fTofeo ^ntc^Ds SUS44 0C^e)ftD«$* s Hv6 7 0~6 7 5t" 

tfes fclMfc&TIB© (v) - (ix) ©V^■rn^CD^T^#^tlfe^.CDt:^ Jl 
^Jg* 5 J I S^ftG 3 m±s ^ME££*R atO. 0 0 3 umUT, ^FgSM^ 
0. 0 5 jumMTtte&£o WfMbfefc 
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(v) suj2 cm$tm?vj±m&ffl2m) frbft&mtt&mfemkiz 
mm) §980-1050 °c N i ommvgkft-en mz. s u&u&s 3 o 

~8 5 0°a vfi^6 0°C©^-e?«Xti^f ofe^, 15 0~2 0 0°Cs 2 

§t@£ 1 0-1 5//m (^<D{fiS©2~3%j3^T&^?2;) ©$t£T^DAife 
ifcJBfrlT^£*U ilTO^Hv 1050-110 0-££>33E£t#fco 

(vi) %1r, 13%Cr*^>l^fJI (SUS) ^^^^^^PJf^^tJ 
TOXbfeo mz.. QkWUmi 0 0 0-1 0 5 0°Cs MS 6 o°c©^t« 

10 AJlSfiofe^ 1 50-2 00U 2»»I^IUIlTofeo 

BU7Z!i©NvM«a (^1 4(3{i TNv^bj h^tiB) §410-460 °C N 2 
4-4 8BtP^©^TiTofeo tt±{f©W»X§ffofeo £ixtc:«fctK 

g|®lcl 0-1 5>am (5©itgcD 2 - 3 %lc*g^-T S^iS) (Dm^^mhmi^ 
BmZtl, III^tfHv 1230-135 0-£&3^£f#fco 

15 (vu) mitmm (si 3 Nj ^^^mM^m^m^mnm^r^ tt 

Ji(f©WJ^X^fofeo £ftfc:<fc !K II^^Hv 1450-1570 

(vt) su j 2iy>%t£%mM*mfefcmz.tymm^\^tzo mz, umu 

Jg830~850°Cs WUm6 0 0 C©^T«Atl§=ff ofe^, 15 0-2 0 
tU3<£ f), SU J 2iP?)^DgS^^Hv 7 3 0 — 7 4 0-£ifc35£t#;fco 

(ix) 1 3%cr^^>ux»^^amM§m^^raiijjpxufeo 
looo — 1050 °c. ^A^m 6 o "ccom^^xn^n^ 1 

5 0-2 0 0°C N 2^©^-e^#Mb§ffofe 0 {±±fcf©ffli!ttax£ 
25 ^rofco dfttCfctK 1 3 %C r^r>l/^»e>^ »K StM^^H v 7 2 0 
-7 3 0t:fc£EE£f#fco 
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m^T^>T)^mzm^(om^ (3o~ioocm) tp-^mm^Mf^^r 

a (dmmcdw:, nrm<D Gm t ^rto© Gm t comt^ 5mG^±^^o r^m^ 
1 4 (DMwm f £wmmi±s no. i 'commm mrmm<D Gm^rn^ 5 mG^± 

•2> o 

mmrn. (Gm) &nmmfe\.-&&t>m\ Gmmj)mm(D5{^zm-r^^(Dm 
m^m^m-??*) mifc fro mi 4<DM&m.mm<m±s No.i'(Dmm.mm (g 

15 <[U^^> 

5> VT)V^m : 7 8 N 

r3^>T;W^fS : 2 0 N 

@^MJg : lOOOrpm 

dti^©?^^^ 1 4 izm^rX^-To 
20 m 4©#l«*£l|lfre> t3 s ^BJ©H»J{3ffi^1-?,No. 1~6 

£^Wfi£^bfco 

25 (Dum-fr <b mmtmm^i- ^>r/3mt vt^m, 3 5 o ~ 6 o o "c-^mmm-r s 

»^ Uti^ &(D (a) (b) ©«c£W3;b^o 
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(b) ^DA£3. 011%W± (*?i:L<i±8. 0fi«%&Lt) *-TS««l 

&m&M&btez&®mm£. »»^a (crx ^^©t;^^ (a 

l 2 0 3 )s ^ttO^bTV^-^A (NH 4 C1) »^tlfe»JilS> M 
(H 2 ) #*fc5V\fcfc77]/:*> (Ar) fc&b&tf&x *Pl*l£9 0 0-1 1 0 

io o°c^p^bTm^p^if-rso 

dti^J; * T2£8J#SJfo bTEfb* n A (CrCL) G>m$Mfi£. 

b£o iO^^DA^^S^B^^^jS^fcgtS^SbTx MMIW® 

15 £^f&£*i£o dO^DAMfcJffci, «fAtt4*U »^liHv 1 0 5 0- 
llOOi:^^ 

^PAtefi^38^^^^sfT^^^a5©«i^t±i£T-rsfe«>s 

^S^^xn^it>m^Mb^fToT^:gp^SI<-r5di:ds$f*b^o 

(b) ©MMSWJ^^O.t^^bTfTdo ^DA£3. 0SS% 

20 en± (»*b<i±8. oafi%j^±) mir&wmttmi*bte&wm!m\zM\^x, 

m*-\%-7 vibMM (NF 3 ) **^^fflV^s 2 0 0—4 0 0 "CT"? Wb#L3£fr 
■5o T>^^T (NH 3 ) *r^&ffll>TN 4 0 0-5 0 0°C-eiW$ 

fr-5o d©^(is NvM-fbMI (^7^*— (tfc) ©SSlSei) 

25 cco^-e^s mmm£vx7viMm*ft j 5zhK& *k o o 

-5 0 0°C^5{ffi-£ffoT£K #flfKl»»T?*&— *ifbI«tl5o d 
©gttdgfck M^tU i»ttHv 123 0-1350 h&&<, g;fc^ 

teM.-em.ibtm -5 c £ £ <fc !) s siiiclSClW^S^ b £ c i: * 
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^*?s ^DA§3. 0I1%JU(^U<{±8. OliXfiU:) Wt5t«ll 

«csi$fcf sfe»T$>So -r&fr^s (b) (Dmrnm^tm commits tv&hm 

I/No 

TCC (%)D ^-0. 0 5 CCr 4 lj *«tfer«»IWft*«ffl 

io t^u^mbK 

(a) *3<tt^ (b) ©g|®^fbJI©JP£ 5~ 

(a) j3«tlT (b) CD^afc«fcoT^^tlfe«®^'fbJiCD"V>^{±, ttftb 
a^fe?>^^>lx^li^fftSil©^>^ (2 0 0~2 10GPa) 
15 D-e$>oTs -fe7vy^7©t>^f 2 5 0~4 0 0GPaiD*{£^o 

%i3&W<Dm&t)m§:-ei±s 1 1-2 2 3 2 2 1 ^^IcfSfg©^ t> $fl 

*«^(D^^$^(±, ^^>^r^^^?»fL3iitl , 2i^#iatl&l, 2 
FIC^}f^tifeW3i:x Infill, 2^itA£nfc^U-X©«!ffi&£v> 

25 Wloftfrl, 2CD3&ttfcbTt±x "V>^*K:*r-rS«*©Jt (H/E) #3. 7 

w±©^>£&aWB3*u 3.7^ (h/e) sssfc-r^-^>^^*nif 
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^>^Ti-6Al-4V, <&3MI±/?SJ*-*>^&T i-2 2 V-4A1. 
Ti-15V-3Cr-3Sn-3Als Ti-15Mo-5Zr-3Alftif 

5 ffi£tffffib-£\ 'M<h^)»^2~5°/oDa (D a ; |£SMfc*S) ^T©^ 
$O^SHv4 2 0W±t^f^ *oT (H/E) £3. 7W±{ltSC 

^i3(i s ^bi*^ &atmm^ mibTjvK-t&m&z^tiMibvjvzi- 

15 UJ2&MTODAa SUS44 0C, 1 3Cr^Jf©Yjl/r>^ 
25 tt^b^-f^o i©feK>x *(S&«:if^e>ttSK:»** f fe^Ufe©-&fct±, flat 
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^^>^feh-r§^tti3 N ^>^^-T^i!^©J:b (H/E) £3. 

#L®Jli^^ a+/3m3-*>en& (Ti-6A1-4V) 
15 ^ (T i- 1 5V-3 Cr-3 Sn-3Als T i - 2 2 V- 4 A !U Ti-1 
5Mo-5Zr-3Al^) (D^-fftfr&m^T, $ftgiy#6 0 0 lCD^Dfft 

20 1-4 ViCO^Tfc^ 9 5 0—1 0 0 0°C©^JgT" 1 ^^bfe^s 7jO£-f £ 
uhtiotmil^ofeo ^Sf^>^Ti-15V-3Cr 
-3Sn-3Al s Ti-22V-4Al*5J;tFTi-l 5Mo-5Zr-3A 

1 iz^rte, 7 5 0-8 5 0 °c<Dum-e i mmu& bfcf^s zK^-r & z. tizx 

25 fft^Ma^H bTfciu 4 0 0 °C~ 6 0 0 °C©?ag-£ 6 ~ 3 0 Bf Hg*£*f b£f^ 

2 0 0°COTi3^?>^T!)P^^^bTI^«a^f ofeo 

mimmzk, mtm.mm. n<hi»vzi-t>&%k#&wmihT)vz 
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*fes IftRfllfcbTs xVl/^>1M h^X^>Uxm (SUS440CX s 

xmtBmfiMXT>i/xm (sus 6 3 0) t% wiani&f^asibfco -^i/^-y- 

5 >f hmx^lsZM (SUS 4 4 0 C) fcfcs 9 0 0-9 5 0 0 C©?S]gfr £>«£A 

nu 150-20 o°c«btiifeo *fm^b^^>i/^ (sus 6 

30) 920-97 O'COfitfr^ftWU 4 5 0-5 0 0 o CT"B#^j» 

% bfeo 

±xE©^*«iswf bfe^JiE^ d $ft ^(30 vats m&m.&ut®RTm& D 

10 H^frofeo 

ItffilgteiSKfck ^>^8Bi^«ll*l/4K:tiO»Tbfe*»©Sffl^feo 1/ 

4 tzwm tsti^masm (*m 1 ) <DmMm±izmm 4.76 mm®i{bsii^ 

Mft3^bi^ CCD^-C-^lb^3 §^btlll» 1 ©flit® 13 9 8 0 



WO 02/08623 




WO 02/08623 



PCT/JP01/06232 



56 



LO 



E 

±T 



CO 

AS 



LU 
X 



CO > 

i 



m 



csi 



CO 



CO 



oo 
csi 



CO 

csi 



csi 



CO 



csj 



CO 



CSJ 



CO 



csj 

CO 



CSJ 



CO 

o 



LO 



LO 
CD 



CTi 
O 



O 



o 



CSI 



o 

csj 



co 



CO 
CO 



CO 
CO 



CO 

oo 



K 

r\ 
/// 

ih 

O 
II 

/// 

_^ 



K 

•h 
K 

CO 



K 
J> 

/// 
Ih 
V 

m 
m 



K 

?\ 
III 

ih 

m 



K 
_^ 

■h 

K 

CJ> 
CO 



CO 

i 



CO 

I 

c 

oo 

CO 

I 

o 

CO 

I 

> 

LO 

T 



K 

ill 

ih 

II 

/// 



K 

Ih 

K 

m 

o 

CO 



LO 



K 
##/ 



LO 



K 
/// 

lh 



A3 



CO 
LO 



K 

/// 

I* 

-4 

-f> 

il 

n 
_^ 

A3 



LO 
OO 
CO 



K 

r\ 
ill 
Ih 
P 

m 
m 



LT3 

o 
■^1- 



CO 



A3 

1 



K 
_^ 

A 

Ih 

K 

i_ 

CJ> 
CO 



K 

A 
ih 
K 

CO 



LO 
CO 
"3- 



K 

/// 
ih 



7 

csi 

CSI 

I 



CM 



CO 



I 

> 

csj 
csi 
I 



LO 



CO 

I 

rsj 
uo 
I 

o 

LO 



-< 

CO 

I 

1- 

LO 
LO 



CO 



«< 

CO 

I 

5*. 

lo 

LO 



O) 



«< 

CO 

1 

L. 

lo 
l 

o 



-< 

co 
l 

rsj 

LO 

l 

o 

LO 



«< 
CO 

I 



oo 
oo 



o 

CO 
CO 
CO 
=D 
CO 



CM 



CO 



m 

flK 



WO 02/08623 



57 



PCT/JPOl/06232 



11 5Stfg|2 0ipf)t)frS < taCx *ftBM<DmfaMlzmmT&No. 1 — 1 0 

^^btv^o iintts No. i'~4'(Dm%i±mMmttm<Dmgt^>ym(D}t 

(H/E) #2. 4-3. 6-e&5©fc:2*U No. 1 ~ 1 0 CD^iiftjtftl^ 
5 ©®£^>^6D]:b (H/E) #3. 7 J^±fc&oTl> SfeSre&So 

: 6 9N, T^yT)\y-mm : 2 0 N©^T?ftt&£|5]3E£-frfc §CD$fl§: 
10 «^*&©«®&tfc|gfc:|*|W\ 2 0 NCD^jE^iPttfetWH-CWS^ 1 m©^£fr 

Trtm&iHiite^-e-fe t %<Dm&<DMW}m*mM-rz 0 * bTs 

15 <DM,m$£mtH./E £(Dmm%:m2 HzmTo 11 5Wi2 1©*Ej&*D5WW£ 
fcfc. No.4'©^!3^^1 £bTiWbfct£©ifcs|£ffi^<fc3o 
11 5M12 lfr£fc> ^BJ©H»J(3lS^-r5No. 1-1 0 

ittfi5^T?*SNo.l , ~4 , fcit*SEbTx U1fi*)0^titifiM^i&^m\^X^ 
So No.l'~4 , ©ffig«fiM^M^©@^^^>^©lt (H/E) 

20 &2. 4-3. 6-e$>§©cMu No. i-i 0 &1lA&&#ti&ffi&C!mie £-\> 

>?m(Dtt (H/E) #3. 7JiU:£&oTl^fc#>-£&£o 
bfe/^oTs ^*>^3&lftailt©H/E&3. 7^ (H/E) tT&ZtlZ 

* fcs ±3® b fc ttfiE«^&cit& & xm& t> ^a^oscitegsfr & & <t 

25 -5fcl N H/E^*3. 7-4. 8©t§-££4. 8 £0£ 

3?JlM$il©H/E£bTfcJ:3. 7-4. 8 ©$&Bl*j;&W£ b^ Q 
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1:49N, tUte^m : 1 0 0 0 m i n 1 t t©JStMii£$] 

5 fee 

M$tM^T i - 6 A 1 - 4 VT$)5i^li> it 1 6 ic^^ttS J; 
o 920-1000 °C©?agTi§#:«S^nfe^s 4 5 0-5 5 0 °CCD?S 
m^5~2 OB#P^©^M>b^^nfe^^>^^fflLfeo 
m&T i-15Mo-5Zr-3A 7 7 0-8 5 0 'CCDffiJS 

io T-v^bMa^ nfe^x 4oo~5oo °C(D?a^-e io~6o mfgHDmttowmifi 

7 o o-8 o o°c(oum^mmhmM£tifr%t, 400-50 
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a 2 : mmwMn<Dwmmm tomm^m 2 3 nz^-to m. 1 e atria 2 

itmm-cfo s No. 2 3 'iz ttm t> &$tittm^iM&m ut ^ a 0 
^n&s n o. 2 'sir 3 i±mmmum t mmimm 1 0mm3mm.it i$a 2 /a x 

^1. 4TftSO^U No.l-8ttWa»#»fcfc»fW»k©«SlKS^tt' 
10 3No.l~8B\ itl^J^&3No.l\4 , ~6'fcifc$&bTx Jfte^^it^^ 

n^b-ci^o ^tu^ No. l'A'-G'itmM^suntmmmtmtcD^B 

mGmit&az/a^O. 3-eafe-S©fc^fU No.l~8{lfili^J:W 
15 1. 3^tsci:tj;^ MfflSJS* s ^^<^i&TS^TT*)iK^©^nfe 

20 *^BJ^§^Dffig©m©|?W^&ia2 4Cit. HBIKI^V^Tn tea* 

Sfc»uT«Hisc:fiy*-rs««f»4fc%«iit.TVNSo fistm 1, 1 2©$^ 

I*HI2SWHI1B:Hv4 2 O^±0g$4*t5^>M (011*. 
^© J£?g WfrV 1. 0 0 1WTi:ftotl>5o *fex 3 i^P n - 



WO 02/08623 



61 



PCT/JPOl/06232 



^^>^^1tJ3gs PEEK, PEEK-PBIs PPS, TPI S PEN, PFA, 
5 ETFEs FEP S PCTFE S ECTFE, PVDF^OfBltftPTFE^ 
MA C N N - 5 1> D ■ L - U >s hBNs &Jfcg^©@ffc©?&8U£aS 

;v NR9fcfc*6&9 9 . 5%W±©3 : -#>fr£>&D, ci©^— ;v KtE9 ©Jt 
^Wtt i . o o mr & o -t v> £ fcs ;i/ kir 9 fct >; > ^Rjcjg^* 

1 .afc^JI&g&fc&-£rr£#H§rSB9 ajW&sfcSftTl^So 

5- v ? 7s xmmrz t, ?m 2 , 1 xtflgtw*: 3 ©j£«4^ 1.001 
st(3$f3g{3^-r5ci:^§^o s/— ;i/ K*E9&«?ae9 9 . 5%&>±<d 

S/— ;i/F*R9CDJtaa»atS3&»l. OOlTO^So dtllz 
4 ©J±3M W 1 . 0 0 1 iiXT £ & D , S^3«*f£ tit « 4 

m 4 t g BS»M4*tt#-r * c £ k «fc d s <gmg g #^n^iu t brut e-r § © 
mvx, &<D&5izmm&m&{bmmM£M&#&mk*ifvfco mi 



WO 02/08623 PCT/JPO 1/06232 

62 



WO 02/08623 



63 



PCT/JP01/06232 





0. 22 


0.18 


0.12 


0.18 


0.19 


0. 22 


0. 25 


0.19 


0. 24 


0. 29 


0. 23 


0. 21 


0. 20 


0. 23 


0. 22 


1.00 


SIX 
rf-k 

nsjur 


II 


ii 


m 




m 


H 


II 


m 


Ii 


Ii 




Ii 


Ii 


Ii 


Ii 


Ii 


G 






































m 


m 


m 


m 


H 


m 


m 


1= 


Ii 


H 


+F 


*F 






Ii 


























am 


am 


































SUS304 


o 
o 


=1 
CJ> 


3fp 

HE 


0 




















0 
* 


K 
0 

'<> 


0 
'<? 


o. 

oo 


1 

CD 
CO 


M 

T 

a 


CVJ 
GO 

A 
4?s 

« 




















l 


SUS304 


SPCC 


W 

CM 

co 

« 


CNJ 
CO 

— D 

A 
•»?s 

« 


Be-Cu 




K 








K 


il 

n 

_A 

is? 
f» 






















{1? 


H 

n 

_^ 

** » 

£3 


m 
m 

AJ 


m 
w 


m& 

Wife 


r\ 

lit M 


m 
m 

AJ 

s 


m 
® 

AJ 

m 


Mb 


tmib 


AJ 


ft 

AJ 

1 


AJ 

i 


AJ 

ii 


m 

AJ 

is 


Be-Cu 


K 

e 


Ti-15Mo-5Zr-3AI 


Ti-15Mo-5Zr-3AI 


CO ^ 

1 mil 

OAJ 

1 ^ 
1 — 


CO 

1 

r>s» 

LO 

I 

o 

LO 

T 
i — 


CO 

rvj 

LO 

1 

o 

LO 

T 
i— 


TM5V-3Cr-3Sn-3AI 


T i -22V-4A I 


Ti-6AI-4V 


Ti-22V-4AI 


Ti-6AI-4V 


Ti-15Mo-5Zr-3AI 


Ti-15Mo-5Zr-3AI 


Ti-22V-4AI 


Ti-15V-3Cr-3Sn-3AI 


Ti-15V-3Cr-3Sn-3AI 


Be-Cu 


o 




CVJ 


CO 


•vt 


LO 


CO 


r- 


00 


O) 


o 






CO 




in 


CD 














1 9 








Mum 



WO 02/08623 



64 



PCT/JP01/06232 



:18 



ii m 






Ti-15V-3Cr-3Sn-3AI 


75O~800°Cx1Hr (7jOfr) 


*m4>450°C x 20Hr 


Ti-22V-4AI 
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^m4»450°C x 20Hr 


Ti-6AI-4V 


950~1000°Cx1Hr(7jOft) 


400~500°C x 20Hr 


Ti-15Mo-5Zr-3AI 


735~850°Cx1Hr(7jOfr) 


*l%*4Z5 0 C x 20Hr (#;-fr) + 
*m*475°Cx7Hr(&#) 


Ti-15Mo-5Zr-3AI 


735~850°Cx1Hr (7K^) 


S^*425°C x 20Hr (fcjfr) + 
E£*475°Cx7Hr(&Jfr) 



WO 02/08623 



65 



PCT/JP01/06232 



ftwd^ mmm i3^2oor pm©»@ii^^ ^(Dt %(Dmm.®m 

m T ^© & © £«t^©^fb/» b £ b feo 

^>Uny^^\3 3 fct?^l*f b^^^ ^> 'J 3 3 3 ©D-r >^ 

^t>*T>D— 5 s -f >^^^Tofe 0 ^bT N i/'j3>^x;\3 30D-r^>^- 

^ij^bfeo ^fe. ^nt^t, «^^Mitbfe^©^t)itfi^^^43it 

15 3Ml/-^3>|g£©W^£*MBi§3 l-?fitf£bfco 

§f^i^T^5fiit(is No. 6'©«Jil*S:g£ 1 £bTMbfct§ 

20 Jt^JT$)§No. 6 , i:J:bi^bT«*®©^«^^gV^fii^^bTV^So £ 

tifciu no. 6 'ttfioiii^ »; u^Aj@d»e,^^nT^s©t:*fu no. 

* fes ##PJ3©^»!|-£& §No. 1 ~ 1 0 Jt^flTCfc 3 N o . 4 'Stf 
25 5'i:J:b^b-Cs mm?&S©^bffi^/jN^v^^bTVN5o £ftB\ No. 4' 

0 4 J pSPCC^©^^^^f^^tiTV>S© 

catu No. i-i 0ttfia#»3y7^iM»iw©»JB^e>^*n'r^sfc«) 

££>fc s *^BJ©^Sfil^!lT-feSNo. l~10{i N Jtt^tf&SNo. 2'S 



WO 02/08623 



66 



PCT/JP01/06232 



dtbtts No. 2m> c 3'©||l|gU^>— ;p »SUS 3 0 4^SPCC#0D^ 
M#3N-^^^^nT^S©t*fU No. 1~1 0©H5tt$/-;i/K<RA«iWft 

99. 5%^±cD^>*»e>^^n-r^sfe»-c»So 

D Mis £t# e> n 5 d fc # fc>fr £ o 
*mW<DmmmT:& §No. 4 , 5 , 8 fci-te ^ y ^SMEIMfcCDMt;: T i 

t i i\m<DmKMmtmmt%z. hiz&*) mm^mux 

/?§^*>1^§0 ^$f*b<x ^ffcWfcfck Ti-6A1-4V S Ti-62 
15 4 6s T i- 1 5Mo-5 Zr-3 A 1, Ti-22V-4A1 S Ti-15M 
o-3 Cr- 3 Sn-3 Alj&s&fcf^ftSo d ftJUWHc & m^jWMmiZ iot 
®£#H v 4 2 0 W±©^-^ >^-efeti(^$f?S{-^fflT § §0 

Mlti«^Ibs ^^>^i©»TiOx (0<x<2) 
20 iHb$tfli££7£5fc-r 5 3 k £ J; D s *Jl$t*H£lBcDjg»rt£ £ $ £ 13 IrI± £ -fr £ £ k j&* 

tt5o ci iftuwgs ant Bt^j^a^jgTfe -5 4 0 0 ~ 5 0 
(DMmmmx*Mf&$nzm<tw&tmtoxm&t.tet)s mm&&Gi±-r2><Dxi& 

MX&Zo £fc N 7 0 0~1 0 0 OKJOSjg^&ttfliJiffiJSU 

4 P aW±©mSfiI{3t5^S^6, dCDfctf). t^Kl^itSffifi 



WO 02/08623 



67 



PCT/JPOl/06232 



Motmmmt? 1 . o o 1 *k «j#«tt»fcj:orOTi*ft* , ^:$ < & 

fcmKmfcUTttx ^iyffrffiflg. ^U^-^;i/i-^;v^ h> (PEE 
K). jJn* U 3i— ^;i/oi-^;i/>r f^^U^W-l' (P 
EEK-PBIX #ij7x-l/>^77^ K (PPSX ifcoT^tetf'M^K 
(TPI), ^Ux-r;i/r.hij;i/ (PEN), it qTSH4»SJ5l* U T ^ K'f ^ K 
10 =r h^y)\y^-u^u> ■ 7;i/*o7;^;i/t=;vx- ^l/^H^-fr (pf 

A). 5 s h^^noi^l/y • (ETFEX 5^ h77MDi 

• ^i^7;^D7D t. 0 l/>#it-^#: (FEPK ^''J^DOb'J 
nif i/> (PCTFEX h- ij yjv^u^u> - ^U>^M^i^ 

(ECTFEX *'U tf-JJ^^M-^-f K (PVDF) WlT'SSo 
15 ine>©«HBfcS»P^n*Hfl««»J2:bTJ±x EH^-fb3i^ix>^fli|&^ (p 

TFEk m$£, tt&ib^m (hBNx y^mmm, *?§>ss7*]s—h 
(mca), m^mmm^m-r^T^^m^m (n-^^p • l- >j ^ 

>K ^bUS&s »ftKs'^ -«fttiJ7*r> (MoS 2 ) s 
> (WS 2 ) ©?t>4>£< fcfc lTO*ffifflT5*x ^CD^tffc^fcs PTFE, 
20 MAC, N-v^D-L-U^X hBN s 7^ilMW$fe{±2a 

25 — >££g££i*3o 

e^^s^df-rsffig-rfcts varans s 



WO 02/08623 



mak PCT/JP01/06232 

68 ^ 



So 

5; V Z XCDWj'&lZ^ PVC (Physical Vapor Deposition), CVD (C 
hemical Vapor Deposition) ^CDH— >^ICJ; •ptittt : £ftl» 
5 TiN s TiC, TiCNs T i A lN0j;9 W>^©-fe5> >^3-r^ 

y^co^yvT.wm., nwssmm (J i s spcc n spcd s s 
20 pce) ^m*«H££fl^bfc#*rc&sfca&. jtaaiwi. o 

-T^s ;i/ K*H£MJg 9 9.5 %&Lt©^* >-£?F^-r & fcs ;V KtRCD 



WO 02/08623 



69 



PCT/JP01/06232 



^mfamw-mmmfc izm\ t> ^^izm^n s mm\°\^ <Dwmit 
u?mm&m&&. Dtitafc^ itrnmrnt? 1. 001 j^tf©^ u v t> Aim 

15 5^>ilr^& N i£?I«£U. 0 0 lJ^T0^Itt«t^5OT\ ttftg 

^bT^m-efeSo 

0 0 l£lTb?'Z>&W&$>2> 0 
25 &o 

-^•t-^^if (EPMA) ©^^©[al^gp^M^^-^, 

w (semx i^t>t"-AFiB, mmm^mmm (temx esca. 



WO 02/08623 



70 



PCT/JPOl/06232 



It * ^ Sffi & ep in -r a #5£cD x y ^ > tf tis > ; P*3 C t> 

5 T»tSo 

sfe** t> ttscD#iamti^^ ^ffM^tis iittsi d % itmmm^ 

f£v> 0 tots ffi««fc<Z>38£j&*<i>fc < x #3ifc:teffl-e#£o 



WO 02/08623 PCT/JPOl/06232 

71 

xji£3 oooo o rvm^cDmm^mmmmmz&T&mzn&tcisb, mm 

fe^ ^©tfcfSWm (J:bS :^J7. 8) fcifc^J£S©/J\<*V>?-* (J:b 

a : iu 4 . o — 5 . o ) t zcD&mm&DT, mmmu^m zmttozt 
25 ^*>^ssu^**&ea^>^#'j^^®-ex — ^mmmw l m j p^m^. 



WO ((2/08623 



JH| PCT/JP01/06232 
72 " 



io &>iz& s m&m&%ifr^Tmmgnx^wni£tebft^o n& 

m$A&t\sXi&mizmm-e%2>o acorns mmi&£\sxi±mn&%m-?& j t^ 
15 ^yzzimm-cibZo 

w-JiS*Jiip-r5#giqiK:«>t)x i-tM^,wo. 5~i. o^JBrFfc&sJBtfrc 
ffiffi*3arr*fcak K&^r3M&*«*MMbuT^.5o £^ nam 

25 fei/— j]/&±-fM-?zffi]k£ft'=>x^&o < (Dmmmxteffi&cDmm, 
comms mfetez<D-m<Dmmir3im%mMvxft5tc&bs mmou-jv^^^ 



WO 02/08623 



73 



PCT/JP01/06232 



10 ^3#aiSiSKJs (S^PMJg-e4G~2 0G&) Ifim h ^bt |bJB# 

fcflsfflU froEHB^fefTF Oft 9 0-1 3 0°C) ffffl^titl^c 

15 s^refe&^iyi^®©^ £ 
©jmss^**^^ ^ & d x 1/5-1/20 •cmmm&£. v> 

20 mmm^i 

m.wm, u— if t-Aru^ (lbpx ^ t ^ s. u & ir©*»«»ic:ffi 

i&PffiD— ;i/fflfft^^if) fcfc s 0U;Stfc£2 0 0-2 5 0°C®ftCDSMTt?ffiffl^ns 

fefes ^e>^ffl^w^b^ (^«fiP^©em-cH:i o o~i 5 o°c@jg) 0 



WO 02/08623 .£| PCT/JPOl/06232 

74 " 

[*U«fflR] 

trtT-ZU^-^* (VTR) ^A-Fr^^ll (HDD) ^©fjtfglB 

ifc© iu@^©$j m tm *> n z> o 

mmm. (1~9. OxiO'VK) ^Ifi^M^^^^U^^^^^^fi^CD 
<£ 33&tl%©#ftJ3S?3Igftr*f UTiffcifr#:©«3I«#^;* < N Chl:#^iSOrt 
15 «fcoT«^±fc^JEE&t* So ^©^ffi^tfc: Jt D> Wi©H!H44£Tn 

Kift^iftSi^^Mufe^oi) a io©Basj^tbTN Wis© 

20 ©HiatSfc^/j^^^bS^^feSo £©ffi|g©$6£fck $^©^#141^ 

$ft^«M4«£bSf v>fe«>s $JtaInS©ffijg2g£©HE 2: & 3JfoblK*£m^ft: 
bs ffi!l££b^-r<fc#>T*fc3o 
25 £©3§£\ ^ll^^^>^^^B^-r5i:«i5!i^©i^SM^8. 0~ 

^;1/zj - T^-lr ^ ^ y ^ ^ & fl&S-r 5 £ £ ft: «fc D s iUSffi £&£M*:©fftll£3gti; 
«©H*/JN^ < t-££fc#*CS3©T?*m-£fcSo 



WO 02/08623 



75 



PCT/JP01/06232 



tip\z& z>j±m<Dm3Lt?®im£ n £ #>> m ^o^mm t^mmm ttisrfz ^ %> 



WO 02/08623 



fiSSL PCT/JPOl/06232 

76 W 



5 MIB^^#^J:^> / X«P f 3^M^/?§y5 L ^ near M^"^ 

2. BulB^-^>^(is Hv4 0 OWltHv 6 0 0»tM^^tt§ 

io 3 . mtm^mm^xxf/^m^mm^s h v 4 2 0 &±<di&b&$ 

>iHb#Jfr D So 2 0 nmW±©JP£ £W UT l> & <i 2: &fi 
5fcll2fB«^lft^go 

4 . mflB^W*5 e t^/X«l*l^r mUcD^m^i^B. v 4 5 0 J^±Tfe D N 

5. mmmmmt, mitmm, mtmm, ^^-t^^^^j 

i nm(D^? £iii^£fts tr>-z>mmn? >^#^h v 4 0 (m±-cH 

25 v 6 0 0 u luH3«^« 2 0 W/ (m • K) J^±©ift1s^ 

7. tuie^fifcfcs Ms mm, v>nm. ^ 



WO 02/08623 



77 



PCT/JPOl/06232 



8. M^^timtt^MWp'iMiis mm&vm&it&ft 

1 2. Huf3^KM^^ti§m?I®^ Hv3 5 0W±OW^^t5 

c h t t zm&m i i mm&mmmwo 

1 3. BulB®KM^^nSfLM®{^ Hv4 5 OWlOSM^^ti, 
15 C^S#i$ti:^^II^l lfB«©^l&^So 

14. mmmwmte, tin, tic, ticn, t i a i n, crN, si 
c, v^^^y *>'J>&< h& imM<Dttmi>t>wj&$nz> 
a t. *mm. t ? zmmM 1 1 umcDmrnrnWo 

1 5. mmi5&M&£.TF/3Lteni5um-z., mtmm^±izo. i/zm~i 
20 o jum<Dmmm$k*mi-%z tzmwit-tzmmK i lmmommmmo 

1 6. mmjj^tt&&-&/5Li±\*iJium±, mm.mm±^o. i/zm~5 

zmmm i M^ra^a 

25 18. tulB^KJ#:{^ 3 5W/(m-K) M±.<D$immm&mir2>Z £%mW 

1 9. mjfB^i!j#:(^ 5 ow/ (m • k) ^(Dgmmmzmi- z> z. tzmw. 

2 0. tuIB^i&#:«s MMttmfr<oMJ&£ti, fr^>M&&*8f-ommmbm%: 



WO 02/08623 



78 



PCT/JP01/06232 



mrn^m isxnmz nx \,^zz.t &$m. t -r zw&m 2 0 mm,(Dmmmm.o 
22. Mmmffimbm&s m^wj^m^-r^mucommzmtmrn^mv 

2 3. buHB^^>^{^ ^©-^>^f££E (Gpa) N tufiBIJliinSfr <b&Wa 

i&mm(D2/i oo~5/io oizm^T&m$tiLm&x<Dm>hm£%:H. (h 

v) hbfeil#, 3. 7 ^ (H/E) ©5^£^felT5f-*>i^T~&3£££# 
10 2 4. liufB^ >l§r#&s ^©^>^*^E (Gpa) N HalBmil®/?P 5>^Ib 

vm&<D2/i 0 o~5/i 0 o^^g^-r^^^^ast:©g/j^$sH (h 

v) £bfc££s 4. 0^ (H/E) ®^^fe-r^^>^-efe^^i:^# 
ifc -T Sit 5f<JI 1 IBig©fe»^go 

2 5. BufB (H/E) & N 4. 5J^T^fe£;i££#iSc£-f %mi$a&2 3Xli 
15 2 4|3«e©fei&^m o 

a 2 /«i* J 0. 4-1. 3©f5HF^-e$.§Ch&^i:1-?)»5f<lllH3m©^ 

20 -r §->—;i/ h\z.%7L^ wy—fr vm&mm 99.5 %j^±cd^# 
^^nx v ^ £ z. t t -?2>mi$m 1 mm(z>&m.no 

2 8. tuf3^gPM*5J:t>*^W{^ TiOx (x=0-2) £^t?iHb*& 
M^^@{3W1-^^^^#iS:^t-§sf^ll2 6l3«O^I|&^go 

2 9. tulBfelijffc&s ^^>^s ^<h^s ^-fb^s V^-T^^X 
25 y^* s T^^-fe^ y^s 7D 5. y ?x<Doi~,^TM? 1 

aW^^,i^n5Ci:^Mi:t5If^8, 11, 16, 19s 2 2s 
2 5s 2 6©V^-ftl^fcfB«gcD^ii^g 0 

m, ^;wi/iHs ftf3s t;1/^.W^s U >Wfis #£k Jri7Dn>^;K U 



WO 02/08623 




PCT/JP01/06232 



lis 16s 19s 2 2s 2 5s 2 6<D^-?tltHzmM<D&mmW.o 



THIS PAGE BLANK gjspto) 



WO 02/08623 Jfe PCT/JPO 1/06232 

HI l 



THIS PAGE BLANK fUSPTO) 



WO 02/08623 



2/23 



PCT/JPO 1/06232 



02 




THIS PAGE BLANK (uspto) 



WO 02/08623 



i 



3/23 



PCT/JP01/06232 




THIS PAGE BLANK (uspto) 



WO 02/08623 PC T/JPO 1/06232 

4/23 

B4 



CD 

1 CO 
CO 









m 

<l 
■!> 




j SUS630 


£ ■ 

MM 

m k 

An ± 

ih 
K 
•4 ■ 


4 


4\ 



-4- 
o 



lo 
co 



o 

CO 



uo 
csi 



o lo o 
cvi i—" t— " 



LO 

o 



o 
o 



o 

LO 
CO 



CD 
CD 



o 

LO 
LO 



CD 
CD 
LO 



CD 
LO 



CD 

cd 



o 

- LO 
CO 



.CO 



> 

I 

-ttJ 

ImJ 

ISS 
IS 



1 



THIS PAGE BLANK (uspto) 



WO 02/08623 



0 5 



5/23 



PCT/JP01/06232 




THIS PAGE BUNK (wo) 



TO'S PAGE BLANK 



(USPTO) 



WO 02/08623 PCT/JP01/06232 

7/23 

HI 7 




1^M:20~98N 



THIS PAGE BLANK ojspto) 



THIS PAGE BLANK (uspto) 



WO 02/08623 



9/23 



PCT/JPO 1/06232 




o 

LO 
LO 



An <n 

ten ten 

■h m 

<=> o 

^ ■ 



o 

LO 



> 
X 

-Hi 
it 
« 



o 

CNJ 



o 



<z> 

LO 

CO 



LO 
CO 



LO 

csi 



LO 



LO 

o 



o 
o 



THIS PAGE BLANK (usptoj 



WO 02/08623 



+ 



10/23 



PCT/JP01/06232 



mioA 




g^^400~600°C 



mioB 



mioc 



mtmm 




400~600°C 




THIS PAGE BLANK (uspto) 



WO 02/08623 



I11A 



PCT/JPO 1/06232 



miiB 



11/23 



3 — 21 

-^22 




mi2 




THIS PAGE BLANK ftBFTO) 



WO 02/08623 PCT/JPO 1/06232 

12/23 

S13 



(°c) 




&m&- (5-200) °C 



1333Pa£lT 



1333Pa&T 



THIS PAGE BLANK (uspto) 



WO 02/08623 PCT/JPO 1/06232 

13/23 



mi4 




THIS PAGE BLANK gjsfto) 



WO 02/08623 



PCT/JP01/06232 



14/23 



mi 5 



c 



3 



THIS PAGE BLANK (uspto) 



THIS RAGE BLANK 



WO 02/08623 Jfe PCT/JP01/06232 

16/23 




THIS RAGE BLANK (uspto, 



THIS PAGF RIANKojspto) 



WO 02/08623 .JBfc PCT/JPO 1/06232 

18/23 



mi9 



3 1 



ms PAGE BLANK 



IUSPTO) 



THIS PAGE BLANK (uspto) 



THIS PAGE BLANK 



(USPTO) 



WO 02/08623 



# 



PCT/JP01/06232 



21/23 



H122 



50°C 




IH23 



3.0 




0 o I 1 1 i 1 s 1 ! 1 

0 0.2 0.4 0.6 0.8 1 1.2 1.3 1.4 1.6 



ail/ a\ 



# 



THIS PAGE BLANK (uspto) 



WO 02/08623 PCT/JP01/06232 

22/23 



[124 



1 




# 



X 



THIS PAGE BLANK 



(USPTO) 



™' SPA <**LANK 



INTERNATIO: 



EARCH REPORT 




Ini 



nal application No. 
PCT/JP01/06232 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 P16C33/62 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int .CI 7 F16C33/00 -66 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2001 

Kokai Jitsuyo Shinan Koho 1971-2001 Jitsuyo Shinan Toroku Koho 1996-2001 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 
Y 


JP 2000-35043 A (NSK Ltd.), 
02 February, 2000 (02.02.00), 

Par. No. [0017] , w Rutile-gata Sanka Titanium- sou; 
Kidou-rin ya Tendou-taino Sozai ha omoni Titanium 
Goukin to naru" ; Par. No. [0022] , u a+(3-gata, mataha(3-gata 
Goukin" (Family: none) 


1 

2-7,8-30 


X 
Y 
A 


JP 11-223221 A (NSK Ltd.), 

17 August, 1999 (17.08.99), 

Par. Nos. [0069], [0133] (Family: none) 


1,5 
8-10 
2-4, 6-7, 11-30 


Y 


JP 7-103247 A (Koyo Seiko Co., Ltd.), 
18 April, 1995 (18.04.95), 

Par. No. [0013] , "Shield Buzai no Hyoumen ni ha, tatoeba 
Sanka- titanium" (Family: none) 


27 


Y 


CD-ROM of the specification and drawings annexed to the 
request of Japanese Utility Model Application 
No. 62312/1991 (Laid-open No. 14641/1993), 
(Koyo Seiko Co., Ltd.), 
26 February, 1993 (26.02.93), 
Par. Nos. [0012] to [0014] (Family: none) 


7-30 



Further documents are listed in the continuation of Box C. Q See patent family annex. 



"P" 



Special categories of cited documents: "T" 
document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing "X" 
date 

document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other M Y" 

special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later "&" 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
15 October, 2001 (15.10.01) 


Date of mailing of the international search report 
23 October, 2001 (23.10.01) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



EVTERNATI 



SEARCH REPORT 



tional application No. 
PCT/JP01/06232 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 11-247863 A (NSK Ltd.), 

14 September, 1999 (14.09.99), 

Par. Nos. [0019], [0020] (Family: none) 

JP 11-153140 A (NSK Ltd.), 

08 June, 1999 (08.06.99) (Family: none) 



11-16 



1-30 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



• 



5#-§- PCT/J P 0 1/0 6 2 3 2 



A. #ei©JR-*-5#SF0>#« (BK4$ffF££l (IPC) ) 
Int. CI. 7 Fl 6C3 3/6 2 



B. jjiffoMg 



WSSrfrofcft/hRRSm (SI£4*ffF&8l (IPC) ) 
Int. CI. 7 F16C3 3/0 0-6 6 



B*@^fflrr^<^* 1 9 2 6-1 9 9 6¥ 

^^m^mmmmm^m 1971-2001^ 

H*H2«*yB*i3fe&* 1994-2001^ 

H*=HIHffl3W3ea»fis« 1 99 6-200 1f 



X 
Y 



X 
Y 
A 

Y 



,JP 2000-35043 A ( B jfcflfcDHsS^fcfc) 2 . 2 £ . 

2000 (02. 02. oo) , 100173 r^^agBMb^vJH 

223 r 0 +j5l, Xfi/3M^J (77?3-ftU 

JP 11-223221 A (B:4efcl#c5£#£h) 17. 8J3. 
1999 (17. 08. 99), [00693 ' [01333 (77^5-4 

u 

JP 7-103247 A tt&ffiJOV&Zg&k) 18. 4 . 1 



2-7,8-30 



U5 
8-10 

2-4,6-7,11-3 

0 

27 



0 C««3«*fctXiK#5«***fC^5. 



jCitt (SS&tti-) 



r&j i3-/<fyi-77 5 y— ^ 



15. 10. 0 1 



23.10.01 



0*HWF/S* (I SA/J P) 
StflES-S-l 0 0.-8 9 1 5 
3BKW a f 1 f6BEtR*SBB=TB4»3-S- 



3W I 8 9 1 9 



mSS#-§- 03-3581-1101 «3 36 6 



ISPCT/ISA/2 10 («2-<-^) (1 99 8^71) 



ML 



mmms^r pct/jpo 1/06 232 



c (flag) 



995 (18. 04. 95) , [0013] l>— jv K£Wtf*S®^ 
«s #j X. \m.\Yr5- (7'7? y ■ — ti. L) 

0*BB*fflSff3ttftWJB3 - 6 2 3 l2f (H#@HJS#r3fe£»ai 
M^W 5-14641 -SO ©IftM bfcPJ$ffl#S.t^l21® (Dfom 
5r|E^bfcCD-ROM (3fc#ffiX) , 2 6. 2/§. 1 9 9 3 (2 
6. 0 2. 9 3) , [0012] -[0014] 



I85S1-5 



7-30 



JP 11-247863 A ( 0 *ffiX«5&£*±) 
1999 (14. 09. 99), [0019] [0020] 
U 



JP 11-153140 
999 (0 8. 06. 9 9) 



A (0^«X^#%h) 



14. 9J3. 



8. 6J3. 1 



11-16 



1-30 



(7 7$ 



i^PCT/ISA/2 10 OB 2 ^i— (1 9 9 8f7J) 



